Structure function relationships in the ribosomal stalk proteins of archaebacteria.
The ribosomal L12 protein gene of Sulfolobus solfataricus (SsoL12) has been subcloned and overexpressed in Escherichia coli. Five protein L12 mutants were designed: two NH2-terminal and two COOH-terminal truncated mutants and one mutant lacking the highly charged part of the COOH-terminal region. The mutant protein genes were overexpressed in E. coli and the products purified. The amino acid composition was verified and the NH2 terminally truncated mutants were subjected to Edman degradation. The SsoL12 protein was selectively removed from entire S. solfataricus ribosomes by an ethanol wash. The remaining ribosomal core particles showed a substantial decrease in the in vitro translational activity. S. solfataricus L12 protein overexpressed in E. coli (SsoL12e) was incorporated into these ribosomal cores and restored their translational activity. Mutants lacking any part of the COOH-terminal region could be incorporated into these cores, as proven by two-dimensional polyacrylamide gels of the reconstituted particles. Mutant SsoL12 MC2 (residue 1-70) was sufficient for dimerization and incorporation into ribosomes. In contrast to the COOH terminally truncated mutants, L12 proteins lacking the 12 highly conserved NH2-terminal residues or the entire NH2-terminal region (44 amino acids) are unable to bind to ribosomes, suggesting that the SsoL12 protein binds with its NH2-terminal portion to the ribosome. None of the mutants could significantly increase the translational activity of the core particles suggesting that every deleted part of the protein was needed directly or indirectly for translational activity. Our results suggest that the COOH terminally truncated mutants were bound to ribosomes but not functional for translation. Cores preincubated with these COOH terminally truncated mutants regained activity when a second incubation with the entire overexpressed SsoL12e protein followed. This finding suggests that archaebacterial L12 proteins are freely exchanged on the ribosome.